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Inchioa a protective cover (32) tor tha fitter which la racaovabia *»wnru^ The expandable material may be 
corrugated and than assume a roundad shape after a xp iwkw by tha toot Tha acaembry may also comprlae a 
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TITLE COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Bern A. Vol 

F1ELO OF THE INVgNTfOM 

The few of thb Invert retatee to dow^ 
ered on coflod tubing where the M*ig em eJso be expanded against the 
screen to push It against the weflbore. 

BACKGROUND OF THE tNVPNT |Off 

In typical completions in the peat metaBc screens have been inserted 
on rigid or coiled tobing Into a zwie tote Prior to 

producing the zone, sand pa/tides were delivered outside the screen In a 
technique known as gra^ packing. Screens have aiso been used that corne 
prepacked with a sand layer as an saemalh«tocwtraomnaloT8vdp3«khg 
techniques c< to be used in conjunct wltoth^ 
thescreen. The gravel packing procedures especiaiy in horizon comple- 
tions lelt uncertainties as to whether the sand had been suffider^ distributed 
uniformly in the annular space so aa to provide an effective gravel pack. 
Addaionafly, the gravel packing proo 
and required toe iiMtf surface eo^ 

ment In the weHbore. Another disadvantage of traoTtfonaJ g/avel packing 
prooedures b that an annular space around the ccfeenlwd to be left wth^ 
the gravel could be placed there. The end result was the inside diameter 
within the screen was necessanly amal to allow for the presence of the 
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annular space. This constriction In size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain drilling techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the weltbore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A more idesl sftuaiion for producing a formation is to leave the wedbore 
in its drilled state so as to create the least amount of disturbance to the for- 
maSon which has just been drilecL Traditional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as wed as incompaiibiGties between the formation and the fluids 
used to convey the gravel 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a wed to be 
produced through a screw This objective 

is accomplished by the placement of an expandable screen that can move 
radially outwardly when placed at the desired location against the wellbore 
and be porous enough with sufficient open area to allow production from the 
formation. Another objective is to be able to easily place the screen in the 
desired location. This objective is met in one way by using coiled tubing 
which can be preperfocated for a support for the screen. Another objective is 
to protect the screen Airing d 
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^P^tocafionofthesoeenhtha^. Thesee^otoero^L 
andthenw^lnv^theappa^andmemodaccom 
tivesarotorther described below m the tf«cripfion of lha prefer entfwfi- 
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grogF DESORtPTiON OF tub pf^y^ 

fi^^wcdoriaivl^oU 
tus expanded against the weflbora. 

ROW© 2 is the section view along bias 2-2 of Figure 1 . 

RgureSfethesec^viwofRB^ 
Inner tube against the Ultering material 

figure 4 is a segment which can be rotted tongiUioTnaJiyorsplraBirirtD 
flexible tubing which gives underlying aupport to the filter or media. 

PETAILED DESCRIPTION OF TUP Ppff^RRgp aiRnruur^ 

The preferred enibodlmert Is lustra^ A 
cotted feting teal " caries atwtfnuowlefigfctf 
of which IspnjfsfabVmaitetomapa*^ 
As seen in Hgurs 4 . segment 12 hat a plura%of pertxaBc«l4whichcan 
be ranged in any order efther randoms The segment 

UcmbeputxiMxtfOrthe^ 

other krKiwntedinkjue and In ajiy^ Tne desirable goal b to have ep- 
P«rfniateva30or40peicent open ajaawtien toe segimmt 12 b rotted Wo 
atubutarehape. The segment 12 can be totted longRiidinaJV so that edges 
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16 and 18 are brought together to make a longitudinal seam which Is welded 
or otherwise dosed up. Alternatively, the segment 12 can be spiraDy wound 
so that edges 16 and 18 come together in a continuous spiral seam, wHh the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any ghm width of segment 12. 
This should be compared to rottng the segment 12 into a tube whereto width 
determines the diameter of the tube that bfbnned when edges 16 and 18 are 
aligned and joined in a technique won known in the art 

The openings or holes 14 can be put on the tuoing made from segment 
12 for onry a portion of the coiled tubing string20. The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional sun^ equipment and reel lo.the 
flexible tubing 20 can be quickly run into the weltbore 22 to piace tha perfo- 
rated Begment or segments at the desired locations. 

Figure 2 shows in section the tube 20 made from me segment or SOg— 
merits 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
nonmetallic materials. The purpose of the grid 26 is to provide a support off 
oftube20fortheopenceHffiermedia28. In the preferred embodiment, the 
media 28 is made of Vtton and is an open cell structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to sufL The 
significant feature of the filtering material 28 is that ttts flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Rgure 3, by 
using known techniques such as pulling it through a die, the filter material 28 

4 
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can then be approver* as shown in Rgu« 3. Thereafter, when the mate- 
rial 28 Is property posiltoned in «h» woBbore. a 

tratedschematical/ftsSOinRgurei can be Inserted into the ettng 20 to take 
the initial shape shown in Figure 3 and expand the string 20 under the filter 
material 28 to a rounded shape as shown in Figure 2. As a result, the fitter 
nwtertal which Is ladbtaiapar^ 
of tubular 20 changes from that of Figure 3 to that of Figured 

A cover material 32 can overlay the filter material 28 for running In, so 
as to protect me finer material 28 from gauges or cuts during run-la The 
rnateriaJ can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. Rcant»aelastomerfcrnatBfl^ 
slghtestexpensfonoftheurKterlyl^ 

3. CHfw materials for the cover 32 can be employed wmioutdeparsro from 

the spirit of Irwirtwrillwi^ 

eliminated. A material^ dissolves crtecherr^ 

also be employed asacover 32 such t^ 

It is desired to put the wen In production. 

Significant expansions voiumetrfcafly can be obtained In changing the 
shape of the tauter 20 from Iriecor^ 

ptehFkjure 3 to the rounded shape as shown in Figure 2. While a particular 
four-lobe arrangement of the corrugated shape is shown In Figure 3. other 
Initial shapes are within the purview of the irrventiort The significant thing is 
that the underiying support i»uc^wt)Ui comprises the corn^ 
of tie string 20. as shown in Figured, is capable of volumetrically expanding 
so as to bring the filter material 28 Into contact with the weilboro as drilled. 

5 
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TheWtiaj corrugated shape also pernittslnsertfoofcisnaltefwellbores. The 
initial shape does not have to be corrugated. It can be round and be ex- 
pandeddovmhole. 

This technique is particularly advantageous In undar-balarK^ oVSing 
where circulating mud is not used. In these situations, particularly where 
shatelseriaxiriter»d.theadvar^oftt^ 

use of the apparatus and method as described. The initial shape of the 
wellbore is retained by the asser^ 

the facer material 28 so as to push the filter material 28 up tganst the wePAcre 
34. InsooV^.thefonnafoncanbeaHow^ 

rial 28 without the presence of an annular space around the outside of the 
filter material The traditional gravel packing tee&nJnated and the flow area 
wllhln the tubular 20 alter it has been expanded to a rourided shape is larger 
than it otherwise would have been using a traditional gravel pack which 
requires the arwutar space tor the gravel fteceseJU^atrnatolnsifedtam- 
eter inside the screen. 

It should be noted that it is within the purview oftMslrrventtontopro- 
duce a formation through the use of a colled tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated wBh 
openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produce a fonrWBon. In the preferred embodiment, the open ceH 
filter material 28 preferably made of an elastic preferably etastomerterrateriai 
such as Vrton is overlaid on the corrugated tubular 20 as shown in Figure a 
The stretchahle qualifies of the filter material 28 allow its use In conjunction 
wfth an initially corrugated tube 20 as shown toRguredorarroncorragated 

6 
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^^-W**,*.*-,**.,,,^ Additional^ ' 

20 h ■>. PMM «n«« oohm, mm * fc. -wnoei „ 
proper depth. 

without Initially corrugaBng toe tube 20 tinder the titer material 28. Thfe 

a^Nyc^beexparKtedtoan^ 
against (he weDbore. 

Vartoustoowtechnlqt^ to expand the base 
^^*«^«*erW.ori»^ 
Ing ** and held, the lormallon to h naaaal ^ wr^ to f» 
P«*on.a 8 shown In Figured Upon expansion, toe tube material 20 with the 
^material 28 act as a perforated (^f^ 

production from the formation. 

The retofordng grid 26 can be a layer that overlays the tube 20 as 
^h^ureaorttcanbeaslnjcfc* 
28. ThereWorcemem26canbenaMtotw 
abandteoeneiaDyan open weam^^l^ 
Ptoyed without departing *om toe spirt of toe invention. 

It is also wfthin the purview of toe invention to use an Initially round 
cross section for toe tube 20 under to^tller nial B nal28arKlmecriank^ 
e*par*theeon*ir^ However. tr» preferred em- 
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bodlment involves the use of a corrugated tube under liter 28 material so that 
greater volumetric expansions can occur underneath the fitter materia) 28 to 
better position tt against the weflbore. 

In the preferred embodiment, the openings 14 are round. Rounded 
5 openings provide a better stroctural integrity off the tube aft* 

initial openings which are slotted. Using materials such as stainless steel 
316L, yield strengths of 80,000 to 60,000 psi can be obtained. 

Utealwwftrifotrw scope of tte 
don force on the corrugated tube 20 to get it into the rounded posttton shown 
10 In Figure 2 such that the titter 28 engages the weitbore with a residual force 
and, in certain conditions, pushes back the formation materials defining the 
weflbore to enlarge it 

Vs — ' The expansion techniques which are known can be used to change the 

configuration of the corrugated tube 20 under the fitter material 28 to a 
is rounded shape. These can include devtoea which employ a wedge which is 
pushed or puSed trough the tubular cran^ 

the use of roflera which can be actuated radlaly outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those skied In the art wfl apprec i a te the advantages of the apparatus 

20 and method as described above. In lateral completions there is some uncer- 
tainly as to the olstribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
Rmitation on production from the zone in the weflbore. in certain applications 
involving unconsolidated shale formations, driiflng with mud can create an 

25 impervious cake on the weflbore waits which wffl be detrimental to future 

a 
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^^^^«PP««u.«ndmaiho<l as described greater****, 
an underlying ootedtu^ 

gated Ir^corKt^toarouncledfn..^ Tb. open oel fitter 

28 can be pushed firmly agaMst the fennalten ^ ft easlhr resist 

dIreCtfon - The opening size in me Sterna 28 Is predk^ and the 
assent can be prote^ed forded to the des^ 

stnjctureefin^ prior to or dunng the expanse 
wtththeundertytrM,tube20beiowB. While various types of mechanical 
wpanstonsrtiheuwtoiyir^ 

«We have been described, other techniques to |*sh the filter material 28 
against the wellborn whites^ 

Pipe hav^atoge open area, in tr« onier <jf 20 
purview of the k^nfion. TfieieWori^lr^whkiicm 
and the tftermaterW 28, or within the flRerm^ 
stater material 28 through the opener 
shown In Figure 2. 

Tlrefcregolngdisdosureenddese^ 
and expieriatory thereof, end va^ 
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a/8, as wea as in the details of the illustrated construction, may be 
without departing from the spirit of the Invention. 
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1. A vroflbore completion tool assembly, comprising: 

a perforated bod/ mads of an expandable material; 

a fitter assembly mounted over aaM perforated body so a* to 
cover the perforations in sakJ body: 

a tool ac** on said body to expand it and said fitter mounted 
arocrndttoaJtowssMBartonw^ 

2. The assembly of data! 1. further comprising: 

a protective cover tor said filter assembly whicti te removable 

downhote. 



3. The assembly of daJml. whereto: 
i^expandabtemateiiaftocomip^tofe^ 

the wenbore, whereupon said tool «panda saw comigations to nwve said 
fitter toward the surface defining the wefibore. 

4. The assembly of dalm 3, wherein: 
saidbodyassumesaioundedsha|)eaflere^ 

5. The assembly of dafcn l.furtoerramprising: 

* reinforcement between said body and said fitter assembly to 
eupoort said filter assembly In the area of said bwfy 
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6. The assembly of daim 1 , wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

7. The assembly of claim 6. wherein: 

said segment has an open area in the range of up to about 40%. 

8* The assembly of claim 6 T whereto: 
said segment is flexible. 

9. The assembly of daim 6, wherein: 

said segment is made from a flat member which is rolled into a 
tube with a sealed longitudinal Joint 

10. The assembly of daim 6, wherein: 

said segment is made from a flat member and rolled spirally to 
a desired diameter having its spiral seam sealed 

11. The assembly of daim 3, wherein: 

said perforated body comprises a segment of a ooiled tubing 

sinng. 

12. The assembly of daim 11, further comprising: 

a reinforcement between said body and said filter assembly to 
support said filter assembly in the area of said body perforations. 

12 
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13. The assembly of claim 12, further comprising: 

a protective cover for said War assembly which is removable 

downhole. 



1 14. AmethodofwelccfnpMkxi,comprts]^ 

2 naming In a tubular body wBh pertorafera arid a fitter assembly 



3 mounted over the perforations on the body; 

4 expanding the tubular body downhole, 

1 15. The method of claim 14. further comprising: 

2 provlolng a protective covering ow 

— 3 removing the protective covering downhole. 

1 16. The method erf c4aim 14, further comprtdr^j: 

2 corrugating said tubular body, 

3 altering said corrugating Into a roumied shape by virtue of said 

4 expanding. 

1 17. The method of claim 14, further comprising: 

2 engaging the weObore with the filar assembly due to said ex- 



3 panding; 



using a segment of cofled tubing as said tubular body. 
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1 8. The method of daim 14. further comprising: 

providing a support between said tubutar body and said fitter 

BSsetnMy, 

19. The method of claim 14, further comprising: 

providing an open area on said tubular body of up to about 40%. 

20. The method of daim 17, further comprising: 
corrugating said tubular body; 

altering said corrugating into a rounded shape by virtue of said 

expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23 . A wellbore completion assembly as claimed in claim 

22, wherein the screen* in use, is expa nd ed so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 

25, wherein at least a portion of said coiled tubing is 
perforated . 

27 . A wellbore completion assembly as claimed in claim 

25 or 26 , wherein said colled tubing is expanded, in 
use, thereby expanding said screen. 

26. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 



09/X8/2000 18:34:13 page -17- 



• 16 - 



30. A wellbore completion assembly as claimed in any of 
claims 21*29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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